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Motor Controllers

At right, the Mermaid II two'person submersible is

being lowered into the Pacific Ocean from a ship off
Santa Barbara, California. Below, the underwater vehicle
is ready to submerge; the craft's interior is pictured on
the opposite page. Operated by International
Underwater Contractors, Inc. (IUC), City Island, New
York, Mermaid II can reach depths of 1,000 feet to
perform a variety of unde_ater assignments, such as
checking pipelines for oil companies, studying fish
feeding habits for the National Oceanic and
Atmospheric Administration, and charting the
continental shelf for the U.S. Geological Survey. The
submersible is propeller-driven by a system of five DC
brushless motors (one shown at far right) with new
electronic controllers that originated in work performed
in a NASA/Department of Energy (DOE) project
managed by Lewis Research Center.

In cooperation with Virginia Polytechnic Institute and
State University, the Industrial Drives Division (IDD) of

Kollmorgen Corporation, Radford, Virginia developed
an electric vehicle traction motor system as part of a
NASA/DoE program aimed at advancing propulsion
technology for electric and hybrid vehicles in the interest
of national energy conservation. The IDD system was
based on a permanent magnet DC motor to take
advantage of the high efficiency it offered, A key feature
of the system was electric commutation rather than
mechanical commutation for converting AC current to
DC. Electric commutation enabled elimination of the

brushes and commutator conventionally used in DC



motors,resukingin amotorsystemof highperformance
in relationto sizeandweight,highreliability
andmbecausetherearenobrushesto replacem
minimalmaintenancerequirements.

FromthisprojectevolvedanIDD familyof DC
brushlessmotorcontrollersknownastheECC
(ElectronicCommutationController)series.TheECC
employsasix-transistorbridgeto supplyelectriccurrent
to themotorin asensor-regulatedsequence,providing
smoothtorquedeliveryoverawideoperatingrange.It
founditsprincipalapplicationin thepropulsionsystems
of underwatervehicles,includingMermaidII, several
otherIUC submersibles,andsubmarinecraftofother
companiesthatuseIDD brushlessmotors.

Morerecently,IDD introducedthebrushless
motor/ECCto industrialuseasadrivesystemfor
largemachines.CustomersincludeaGeneralElectric
Companyplantin FortWayne,IndianaandIngersoll
MillingMachineCompany,Rockford,Illinois.The
photoatrightshowsanIDD motorinstalledonalarge
machinetoolbuiltbyIngersoll.
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